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PROBLEM TO BE SOLVED: To provide a topology 
recognition device capable of making correspondence 
between a physical ID and respective nodes at a high speed. 
SOLUTION: This is an improvement of a topology 
recognition device for recognizing an equipment connected 
to a bus. The device is provided with a gathering means 11 
for gathering its own ID packet, a connection information 
preparation means 12 for preparing connection information 
by its own ID packet gathered by the gathering means 11 
and a change information preparation means 14 for 
preparing the change information of the physical ID from 
the connection information before and after bus reset. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The topology recognition equipment characterized in the topology recognition equipment 
which recognizes the device connected to the bus by to have an initial entry creation means create 
an initial entry, and a change information creation means create the change information on Physics 
ID from said initial entry before and behind bus reset by the self-ID packet collected by collection 
means collect self-ID packets, and this collection means. 

[fclaim 2] An initial entry is topology recognition equipment according to claim 1 characterized by 
showing relation with the physics ID connected to the desired port and this desired port of Physics 
ID at least. 

[Claim 3] Change information is claim 1 and the topology recognition equipment of two publications 
which are characterized by showing the relation between the physics ID before bus reset, and the 
physics ID after reset at least. 

[Claim 4] Topology recognition equipment according to claim 1 to 3 characterized by showing the 
relation of a device in the change information which a change information creation means creates. 
[Claim 5] Topology recognition equipment according to claim 1 to 4 characterized by establishing an 
acquisition means to acquire device information only from the device which joined change 
information newly. 

[Claim 6] Topology recognition equipment according to claim 1 to 5 characterized by establishing a 
display means to display change information. 

[Claim 7] Topology recognition equipment according to claim 1 to 6 characterized by establishing a 
termination processing means to acquire the device information which seceded from change 
information, and to stop communications processing with a balking device. 

[Claim 8] Topology recognition equipment according to claim 1 to 7 characterized by establishing 
the alarm processing means which acquires the device information which seceded from change 
information, and gives the alarm notice of the balking device. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the topology recognition equipment which 
recognizes topology change by the self-ID packet before and behind bus reset especially about the 
topology recognition equipment used for an IEEE 1394 serial bus. 
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[0002] 

[Description of the Prior Art] By IEEE 1394 serial bus, the number called Physics ID to each node 
(equipment) connected to the network is assigned, and each node is identified. And a transmission 
place is specified a transmitting agency using this physics ID in the case of a communication link, 
and it is performing asynchronous packet communication. 

[0003] Such equipment is shown in drawing 15 . In drawing, Computers A and B, Printer C, 
Computer D, and the video camera E are connected to the network of a serial bus. Computer A was 
begun, and Physics ID is "4" and has connected it to Computers B and D and Printer C. Computer B 
is begun, Physics ID begins "0" and Printer C, and Physics ID is "1." Computer D was begun, 
Physics ID is "2", and was begun and is connected to the video camera E whose physics ID is "3." 
[0004] Actuation of such equipment is explained below. When Computer D is transmitting data to 
Printer C through Computer A for print out of a document (the transmitting approach is 
asynchronous packet transmission or isochronous packet transmission), if connection separates 
[ Computer B ] from Computer A as shown in drawing 16 , bus reset will occur and print-out will be 
interrupted. And Physics ID is reassigned. As a result of [ this ] A (for example, a computer), Physics 
ID is set to "3", Physics ID is set to "0", Physics ID is set to "1" and, as for a video camera E, Physics 
ID is set [ Computer D ] to "2" by Printer C. 

[0005] Again, in resuming print-out, Computer B must know the condition of Printer C. 
Transmission must be resumed after acquiring whether Printer C is connected to the network, 
Physics ID is not specifically changing with bus reset or how far data were received before bus reset, 
and information. 

[0006] In acquiring such information, it is necessary to perform asynchronous packet transmission 
but, and since it does not know into what No. the physics ID of Printer C was changed even if it 
understands, it does not understand the transmission place physics ID that its physics ID was set to 
"1" from "2." 

[0007] Then, as shown in drawing 17 , as for Computer D, which physics ID is investigating 
whether it is equivalent to Printer C by reading the node information written in the CSR (Control 
and Status Register) space defined by IEEE 12 12 to other nodes of all that are connected to the bus. 
[0008] If read out of node information is seen on a time-axis, it will become like drawing 18 . 
Request is transmitted to Computer A from Computer D. Since it is communicating by specifying 
Physics ID in fact, Computer A is not recognized. And from Computer A, an Ack Pending packet is 
answered as a reply that the demand was received. Then, Computer A transmits the Response 
packet which carried node information to Computer D. Computer D answers Computer A in the Ack 
Complete packet which tells having received information. 

[0009] However, node information may be transmitted after setting some time amount also in this 
time the case where node information can be transmitted immediately, and for preparation of node 
information etc. 

[0010] Since the time amount which can be used for an asynchronous packet is restricted when it 
goes CSR space by the asynchronous packet to read to a maximum of 63 node, read out of CSR 
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space may attain to the time amount of the number cycle of after bus reset. 
[0011] 

[Problem(s) to be Solved by the Invention] Thus, since a maximum of 63 node was connected in 
IEEE 1394, when it had gone information to read from each node, there was a trouble of taking time 
amount very much to acquire the information on all nodes. 

[0012] Then, the purpose of this invention has correspondence of Physics ID and each node in 

realizing the topology recognition equipment which can be performed at a high speed. 

[0013] 

[Means for Solving the Problem] This invention is characterized by to have an initial entry creation 
means create an initial entry, and a change information creation means create the change 
information on Physics ID from said initial entry before and behind bus reset in the topology 
recognition equipment which recognizes the device connected to the bus by the self-ID packet 
collected by collection means collect self-ID packets, and this collection means. 

[0014] In such this invention, a collection means collects self-ID packets from a bus. By the self-ID 
packet collected by this collection means, an initial entry creation means creates an initial entry, 
and memorizes the initial entry before and behind bus reset for a storage means. And a change 
information creation means creates change information from the initial entry before and behind the 
bus reset which this storage means memorizes. 
[0015] 

[Embodiment of the Invention] This invention is explained using a drawing below. Drawing 1 is the 
block diagram having shown one example of this invention. Topology recognition equipment 1 is 
connected to a bus 2 in drawing. And topology recognition equipment 1 consists of the collection 
means 11, the initial entry creation means 12, the storage means 13, a change information creation 
means 14, and an acquisition means 15. 

[0016] The collection means 11 collects self-ID packets from a bus 2. Generally this collection means 
11 is included in the physical layer IC, and self-ID packets are automatically coUected by the 
physical layer IC after bus reset. The initial entry creation means 12 creates the initial entry of the 
node (device) connected to the bus by the self-ID packet coUected by the collection means 11. The 
storage means 13 memorizes the initial entry before and behind bus reset. The change information 
creation means 14 creates change information from the initial entry before and behind the bus reset 
which the storage means 13 memorizes, and the storage means 13 is made to memorize it. The 
acquisition means 15 acquires node (device) information only from the node (device) added newly 
using the change information memorized by the storage means 13. 

[0017] Here, a self-ID packet is a packet which each node transmits by broadcasting after bus reset, 
and is a packet specified by IEEE 1394- 1995 specification like drawing 2 . That is, a self-ID packet 
consists of physics ID 100 and port status 200 grade. For every port number, connection "10" is 
shown in connection "11" and a parent node, and, as for port status 200, non-connected "01" and 
"00" without a port are shown in a child node at a node. 

[0018] Actuation of such equipment is explained below. The collection means 11 collects the self-ID 
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packets which each equipment (node) generates after bus reset from a bus 2. From this self-ID 
packet, the initial entry creation means 12 creates an initial entry, and memorizes it for the storage 
means 13. 

[0019] Again, the collection means 11 collects self-ID packets from a bus 2 by bus reset. And the 
initial entry creation means 12 creates an initial entry, and memorizes it in the storage section 13. 
[0020] And the change information creation means 14 creates change information from the initial 
entry before and behind bus reset of the storage section 13, and the storage means 13 is made to 
memorize it. The acquisition means 15 acquires the node (device) added newly to node (device) 
information from the change information on this storage means 13. 

[0021] Thus, the initial entry creation means 12 creates the initial entry after bus reset using the 
self-ID packet collected with the collection means 11. The change information creation means 14 
creates change information from the initial entry before and behind this bus reset. Thereby, it can 
recognize immediately, the node connection status information, i.e., the topology information, on a 
bus. That is, its communications partner can be immediately recognized after bus reset. 
[0022] Moreover, since only the device added newly acquires [ the acquisition means 15 ] device 
information using change information, it is not necessary to investigate the CSR space of the 
complete aircraft machine on a bus after bus reset. That is, the load to the bus after bus reset and 
the load to other devices are mitigable. 

[0023] Furthermore, an example is used for a detail and it explains below. Drawing 3 is drawing 
having shown the example of a bus connection condition, and it is in the condition to which (a) 
added the condition before bus reset, and (b) added the node N6, i.e., the condition after bus reset. 
In drawing, it connects with the port pO of a node N3, and the port pO of a node Nl connects the port 
pO of a node N2 to the port pi of a node N3. The port p2 of a node N3 is connected to the port pO of a 
node N4. The port pi of a node N4 is connected to the port pO of a node N5. And the port pO of a node 
N6 is connected to the port pi of a node N5. Here, topology recognition equipment is formed in the 
node N5. Drawing 4 - drawing 10 are the flow charts which showed the actuation after bus reset of 
the equipment of drawing 1 . 

[0024] Actuation of the initial entry creation means 12 is explained first. Connection is checked by 
making a root node into a start point after bus reset using the self-ID packet collected with the 
collection means 11. That is, the connection condition of the number of ports or a port can be 
extracted from a self-ID packet. It is decided by IEEE 1394 specification that a root node will become 
the thing of max [ Physics / ID ]. That is, as for a root node, a self-ID packet shows that Physics ID is 
"5", and physics ID of analysis initiation is set to "5" (Si). 

[0025] Physical ID"5" is set up and the following migration place node is set as physical ID"4" with 
one young number (S2 - S4). physics - ID " " - five - " - it is - self - ID - a packet " from - max - 
a port number - " - one - " - acquiring setting up (S5) . And according to the condition of the port 
pi of a self-ID packet, since the child node is connected, physical ID M 5" and the port number pi of a 
current location node are held to a stack temporarily (S6-S13). Physical ID"4" of a child node is 
recorded as a connection place of this port pi (S14). It holds that the parent node of physical ID"4" 
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of a connection place child node is physical ID"5" temporarily (S15). 

[0026] And it processes about the node of the physics ID under one (S16). That is, Physics ID moves 
the current position to the node of "4" from a root node. And current physical ID M 4" is set up and the 
following migration place node is set as physical ID"3" with one young number (S3 - S4). physics - 
ID " " - four - " - it is ~ self ~ ID - a packet - from " max - a port number - " one " " " 
acquiring - setting up (S5) . And according to the condition of the port pi of a self-ID packet, since 
the child node is connected, physical ID"4" and the port number pi of a current location node are 
held to a stack temporarily (S6-S13). Physical ID"3" of a child node is recorded as a connection place 
of this port pi (S14). It holds that the parent node of physical ID"3" of a connection place child node 
is physical ID"4" temporarily (S15). 

[0027] And it processes about the node of the physics ID under one (S16). That is, the current 
position is moved to the node of physical ID "physics ID from 4"" 3." And current physical ID"3" is 
set up and the following migration place node is set as the physics ID with one young number (S3 - 
S4). physics " ID - " - three " " " it is " self " ID - a packet - from - max - a port number - " " 
zero " " acquiring - setting up (S5) . And according to the condition of the port pO of a self-ID 
packet, since the parent node is connected, physical ID"4" of a parent node is recorded as a 
connection place of this port pO (S6-S11, S17). Since all were processed to the port which physical 
ID"3" has, it returns to the processing about physical ID"4 M again (S18, S7, S8, S16, S20). 
[0028] It goes to the next port pO (S18). And according to the condition of the port pO of the self* ID 
packet of physical ID"4", since the parent node is connected, physical ID"3" of a parent node is 
recorded as a connection place of this port pO (S6-S11, S17). all were processed to the port - again - 
Physics ID - it returns to the processing about "5" (S18, S7, S8, S16, S20). It goes to the next port pO 
(S18). 

[0029] Thus, since there is only one port when it moves under the topology one by one and the 
physics ID of an end comes to the node of "3", it moves upwards as that by which all port connection 
was checked. When Physics ID returns to "4", it moves upwards similarly. 

[0030] If it returns to a root node, it will investigate whether there is still any port which the 
connection confirm has not carried out. Since the root node has not carried out the connection 
confirm, it still moves only a port pi to a port pO next. Since Physics ID is already recognized to "3" 
at this time, it turns out that the point which moves to a degree is [ Physics ID ] "2." Similarly, it 
moves below and returns to a root node again. When connection of all the ports of a root node is 
finally checked, pretreatment of recognition of topology is completed. Thereby, data, i.e., the initial 
entry which shows the port number of Physics ID and the relation of the connection place physics 
ID, as shown in drawing 11 are created. The initial entry as before bus reset indicated to be to 
drawing 12 by same processing is already created. 

[0031] Next, actuation of the change information creation means 14 is explained. Drawing 13 is 
drawing explaining actuation of the change information creation means 14, (a) shows the bus reset 
back and (b) shows bus reset before. The change information creation means 14 sets an analysis 
initiation node as a self-node, that is, - a node - N five " a bus - reset - a front - physics - ID - " 
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- three " a bus - reset - the back physics ID - " - four - " - setting up ©21) . The physics 
ID of the current position is set up about a new configuration and the old configuration, and the 
following migration place node is set as physical ID"2" with a young number, and "3" (S25). storage 

- a means " 13 - from - an initial entry - reading - new - a configuration " physics - ID " " 
four " " - having " max " a port - a number - " one - " -- old " a configuration - physics - ID " " 

- three - " - having - max " a port - a number - " - one " " - comparing - the direction with 
many ports, "1", as the number of the maximum ports - setting up (S26) . [ i.e., ] Although the 
port of a new configuration is connected by the initial entry, since the port of the old configuration is 
not connected, it processes as what was connected newly (S27-S33). 

[0032] It shifts to new connection recognition processing, and the old and new physics ID and the 
port number of a node of the current position are saved at a stack temporarily (S34). a bus - reset - 
the back - connection - status information - from - physics " ID " " " four " " " a port " p " one - 
physics - ID " " - three " " as a new connection node - holding (S35) . In order to process physical 
ID"3" after bus reset, let physical ID"3" be the following migration place node (S36). The data for 
making a passed node identify are saved temporarily (S37). 

[0033] Physical ID"3" of a current location is set up and the following migration place node is set as 
physical ID"2" with one young number (S38, S39). the number of the maximum ports which a 
current node has "0" is set up (S40). Retrieval processing is carried out in the direction of the 
connected port number for a connection branch (S4l). Since it is a node on the pass along which, as 
for the port pO of physical ID"3", was understood that physical ID"4" is connected, and it has 
already passed by the initial entry of the storage means 13, it progresses to processing of the next 
port (S42-S46). However, since it has ended to all ports, processing returns again (S42, S43, S47, 
S38). 

[0034] and a stack - one time - saving - **** " a port number " " " one " " " old and new " 
physics " ID " four - " " three taking out (S48) . It goes to the next port, pO [ i.e., ], 

(S49). 

[0035] By the connection status information the storage means 13 to bus reset before, and after bus 
reset, the initial entry of the port pO in a new configuration and the old configuration is investigated, 
and the old and new physics ID and the port number of a current position node are saved at a stack 
temporarily. (S28-S32, S50-S52) . Old and new physics ID"5" of a connection place and 
correspondence of "4" are held (S53). This is set up as a following migration place node (S54). The 
data for making a node [ finishing / passage / for the following migration place node already ] 
identify are saved temporarily (S55). a degree - processing - that is, - new - physics ~ ID - " five 
- " - old - physics - ID - " - four - " ~ processing ~ advancing (S56, S24) . 

[0036] About a new configuration and the old configuration, physical ID"5" and "4" are set up and 
the following migration place node is set to "2" and "2" (S25). Maximum port number" 1" is set up 
(S26). By set-up port'l", an initial entry is called from the storage means 13, and since this is the 
node which already passed, it reduces one port (S27-S32, S50, S51, S57). About port "0", connection 
status information is called from the storage means 13, and the old and new physics ID and the port 
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number of a node of the current position are saved at a stack temporarily (S28-S32, S50-S52). Old 
and new physics ID"2" of a connection place and correspondence of "2" are held (S53). This is set up 
as a following migration place node (S54). The data for making a node [ finishing / passage / for the 
following migration place node already ] identify are saved temporarily (S55). a degree - processing 
-- that is, " new - physics - ID ■- " " two - " " old - physics -- ID " " -- two - " - processing - 
advancing (S56, S24) . 

[0037] A sequential comparison is performed as mentioned above, a comparison result is stored in 
the storage means 13 (S58), and the change information on the physics ID after bus reset is created 
from before data, i.e., bus reset, as shown in drawing 14 . Correspondence of a node is also shown to 
coincidence by this drawing. Here, although concrete explanation was not added about drawing 8 
which showed connection balking processing, and 10, the concrete processing which performs 
comparison examination is only shown after all. 

[0038] Thus, in the after treatment which is the second stage story of topology recognition, the 
comparison with the initial entry built before bus reset and the initial entry built after bus reset is 
performed. With pretreatment, it analyzes by making a node N5 into a start point by after 
treatment to having made the root note into the start point. This is because a node N5 is an 
algorithm for recognizing change of nodes other than oneself primarily. Like the time of 
pretreatment, although a comparison is performed from the larger one of a port number, the same 
thing can be performed even from the one where a number is smaller. 

[0039] However, that it must take care unlike the time of pretreatment is the point that Physics ID 
does not necessarily count down, when it moves upwards and returns, after carrying out lower part 
migration, an example -■ ****** -- a node - N ■- five - up to - returning - yet - processing - having 
.. **** a port - p - zero - a branch " separation - carrying out - if" physics " ID " " " four 

a node ■- N - five - from ~ physics -• ID - " - five a node - moving - ******** . This is because 

the node N5 is made into the start point. Since it is located up that it must be careful of one more, 
and it is located caudad, a parent node and a principle called a child node are not realized, therefore, 
pretreatment -- since upper part migration by the approach of returning to a parent node like 
cannot be performed, in case lower part migration is carried out, it considers so that a tree structure 
can be gone back by memorizing the node before migration. 

[0040] The port connection change of state in bus reset order shows a new connection node and a 
connection balking node. With the old configuration, if the port which was not connected has 
connection with a new configuration, all previous nodes will call it a new connection node from 
there. Conversely, with a new configuration, the port connected with the old configuration can 
recognize previous nodes from there to be all the things that carried out connection balking, if it 
does not connect. The physics ID of all new connection and connection balking nodes is acquirable 
by following a tree structure in order like the time of pretreatment. 

[0041] Moreover, it is before and after bus reset, and if it connects, although the node exists, Physics 
ID may be changing. Since the connection place physics ID of each port is memorized in the phase of 
pretreatment, change of the physics ID of the node can be recognized by comparing the physics ID 
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memorized before bus reset with the physics ID memorized after bus reset. 

[0042] In addition, this invention may not be limited to this and the following configurations are 
sufficient as it. Change information is newly [ means / display ] displayed. Thereby, it can use as a 
bus analyzer. In this case, even if it does not establish the acquisition means 15, the configuration 
which displays only the change information on Physics ID may be used. Thus, by constituting, 
topology can be recognized immediately and the bus analyzer which can mitigate the load to a bus 
and the load to each device can be offered. 

[0043] Moreover, although the configuration which established the storage means 13 was shown, if 
it is the configuration which includes a storage means in each means, the storage means 13 is 
extraordinarily unnecessary. 

[0044] And you may make it the configuration which forms a termination processing means in 
topology recognition equipment 1. A termination means acquires the device information which 
seceded from change information, and stops communications processing with a balking device. 
Thereby, communications processing with the device from which it seceded can be stopped. The 
configuration which includes the acquisition means 15 with this configuration and which is not 
constituted and included, and combination like the configuration throat which constitute and is not 
with a display means are sufficient. 

[0045] Furthermore, an alarm processing means may be formed in topology recognition equipment 
1, the device information which seceded from change information may be acquired, and a balking 
device may be made the configuration which gives an alarm notice. Thereby, the device from which 
it seceded can be told. If it does in this way, when it uses for a bus analyzer, it can use effectively. 
For example, it is effective in troubleshooting of the measuring object. The configuration which 
includes the acquisition means 15 with this configuration and which is not constituted and included 
and the configuration with a display means which constitute and is not or the configuration with a 
termination processing means which constitute and is not, and what kind of combination are 
sufficient. 
[0046] 

[Effect of the Invention] According to this invention, there is the following effectiveness. According 
to claims 1-4, an initial entry creation means creates the initial entry after bus reset using the 
self-ID packet collected with the collection means. A change information creation means creates 
change information from the initial entry before and behind this bus reset. Thereby, it can recognize 
immediately, the node connection status information, i.e., the topology information, on a bus. That 
is, its communications partner can be immediately recognized after bus reset. 

[0047] Since only the device added newly acquires [ an acquisition means ] device information using 
change information according to claim 5, it is not necessary to investigate the CSR space of the 
complete aircraft machine on a bus after bus reset. That is, the load to the bus after bus reset and 
the load to other devices are mitigable. 

[0048] According to claim 6, since change information was displayed with the display means, 
topology can be recognized immediately and the bus analyzer which can mitigate the load to a bus 
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and the load to each device can be offered. 

[0049] According to claim 7, since the termination processing means was established, 
communications processing with the device from which it seceded can be stopped. 
[0050] According to claim 8, since the alarm processing means was established, the device from 
which it seceded can be told. When doing in this way and it uses for a bus analyzer, it can use 
effectively. For example, it is effective in troubleshooting of the measuring object. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block diagram having shown one example of this invention. 

[Drawing 2] It is the block diagram having shown the self- ID packet. 

[Drawing 3] It is drawing having shown the example of a bus connection condition. 

[Drawing 4] It is the flow chart which showed the actuation after bus reset of the equipment of 

drawing 1 . 

[Drawing 5] It is the flow chart which showed the actuation after bus reset of the equipment of 
drawing 1 . 

[Drawing 6] It is the flow chart which showed the actuation after bus reset of the equipment of 
drawing 1 . 

[Drawing 7] It is the flow chart which showed the actuation after bus reset of the equipment of 
drawing 1 . 

[Drawing 8] It is the flow chart which showed the actuation after bus reset of the equipment of 
drawing 1 . 

[Drawing 9] It is the flow chart which showed the actuation after bus reset of the equipment of 
drawing 1 . 

[Drawing 10] It is the flow chart which showed the actuation after bus reset of the equipment of 
drawing 1 . 

[Drawing 11] It is drawing having shown the initial entry after bus reset. 

[Drawing 12] It is drawing having shown the initial entry before bus reset. 

[Drawing 13] It is drawing explaining actuation of the change information creation means 14. 

[Drawing 14] It is drawing having shown change information. 

[Drawing 15] It is drawing having shown the example of connection of a bus. 

[Drawing 16] It is drawing having shown the example of connection of a bus. 

[Drawing 17] It is drawing having shown the example of connection of a bus. 

[Drawing 18] It is the timing chart of a call of node information. 

[Description of Notations] 

1 Topology Recognition Equipment 

2 Bus 

11 Collection Means 
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12 Initial Entry Creation Means 

13 Storage Means 

14 Change Information Creation Means 

15 Acquisition Means 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3in the drawings, any words are not translated. 
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WTO 



BE 
tt 



7 

i 



(2) 

1 

[n*® i ] /*xfc8asftfc«s£Wf s 

SB I D/^y hZVmtZWM^Wit, 

[St*® 2 ] ttRHHRtt, < £ t»ffiS©BflI I D 10 
©#- h £ c ©#- r- ic&MT 3^3 I D ©I8«£^ 
•Til fcfctfSfc-rSifi*® 1 GK© h#ns>-Bi» 

So 

[fit*® 3] OfbtMBfi. '>& < £ *>^X U -fey h su 

©t® iDtv-tv y&<D%m i d t ©ra^^^-r c t 
*&mt? sis*® i , 2ib^© h#ns>-gitsH. 

[is*® 5] mtfew&mmfciMt>^rdmfrz><Dfr 20 
it*® 1 ~ 4 IB®© h #n j?-sai^Ho 

£ *WWl£? Sit*® 1 ~ 5 IBS© h #n 
Bo 

[it*® 7 ] sfkiflffl»» enatt Lfe«gifif 

u Mimm£<Dmmw£z*±-?2>*±wm^m*m 

mc c £*im£?zm>m 1 ~ 6 ib®© h #tn?-m 

[it*®8] mtmm>misiLrc®m;m*®.w 30 

if ten £*%fm£?z>m>m 1 ~ 7 ib«© r- #n smb 

[000 1] 

[^©JS-TSS^Rl I E E E 1 3 9 4 

5/ U 7/WSXfcffl^ 5>ft5 h #p SMHKBWfcBB U 
/SXU-fey Mum©SBI D/^>y Hc<fc9 h# 
n y-Sfb*B»r* h #n 5?HB»»Bfc:SB-r S t>© 
TffcSo 40 

[0002] 

[ft5fc©&ffi] IEEE1394 v'U 7;W*XT?ti, * 
fir-oTl^So 

[0003] C©cfc9&gg£01 gfc&t/"* 
T, nytfn.-2A, B, 7Dy#C, nytfa-* 
D, tfT^#^E#yU7/WSX©*y r-7-y^g 50 
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ZCltt&tbVsmiDtf" 1" T'&3o nytTi-^D 
tt, Dtf" 2" T\ »aMI«I Dtf" 3" T* 

[0004] £<dzo %mm<D®itt*izn : imm?.%o 

•fX-M^y r-i£fl) fcfroTVfcifr&K:* 01 6fc^ 

^4>»fsnSo ^lt> mi Dtifjo^TE^nso 

C©^m, n^a-^AttftUDtf" 3" 

^UV^CttWlI Dtf" 0" £&*). nytf 
a-^Dliftai D* r 1" tT7**^7Ett 

%airD^" 2" t^5o 

[0 0 0 5] nxf. ayi?a.-ZBlt, -JVVhTVh 

Lfe*^©if m*mrc±-e. mmttum L&imim *> 

[0 0 0 6] C©<fc5a«ffi«#SKSfe07'>y^n 

d^" 2" r* tcaofecfcttto^o-rfex 7u 
yzcomm i D^f5j#{c^jnfc©*^t>*^*v^ 

[0 0 0 7] Z<1X\ mi 7fC^^tX3J:^K, 3^t? 

o.-*d&j. /^xicg^nTi/>s-r^r©ffi©y-H 

(CMLT, I E E E 1 2 1 2 T^8^ ftT^S C S R 
(Control and Status Register) SRSJte^t&^tlfc 

[0008] /-K««©tt*iBL*i«iatt±-easfc 

018©J;9^^3o ^yifa-^D^^nyifa-^ 
A^RequestJb^^nSo UlSttt, ^SID^S 
LTji{§£fToT^3©-e\ nyifi-^AtV^Ci; 

^©g*£gtf®ofc£i,^)!*£LT, Ack Pending 
/^y h*Hifll«n». ^-©^> nytf^-^Ali, / 
- K1ffB^©-ti:fcResponse^yy h^V tT^-^D^ 

tir^Ack Complete/^ y t! a—* AlCjIffT 

So 

[0 0 0 9] LfrU il©^#T*t, -r<-{C/-F'[f^ 



3 

[0 0 10] **6 3/-Kfc»LT750'*n-J-X« 
/tfryMN CSR5Slffl*R*a^tTofe«^, 73/ 

Tdb, C S R^©m*ffit(iAXU-b-y F&»»M * 
[00 1 1] 

J: 5 fc^SWffl £©<fc 5K> IEEE 
1 3 9 4TfH**:6 3/-KWftR*ftS©^ 

[0 0 12] *«WOB»tt, WII Dfcft/ 

- F©8J&WB»cfT 5 d fctf?** F#n$MB»S 

[0 0 13] 

^■*«BEiiMiff**afc. /^xu-feyH(Kft©iwawi 
hhb*&i&su D©«ftitffii*ffiS"rs«fki!f«ffiS¥ 

[0 0 14] C©«fc5&*»WPtt. iKiim&VSX* 

^gai D/^y h^iR^-rSo c©iRA#Sfc«fcoiR 

(4, t ©EttTOt^Bttr 3><x U -fe >y Fffifc©»81t 
[0 0 15] 

fcfcVT, h *n 1 14, >^x 2 KiSgKLT 
v^o ^LT, ht;n->-ii8ini iKH^ai 1 

mmmm®. 1 2 tEit#® 1 3 tmt^mm 

[0 0 16] HXm#l£l ltt, /SX2*P>g3I D/^ 

v \-mm%« c<om&® 1 1 ti-ftfcttsya 1 c 

fcJ:0/«fc«BR*nfe/-F («£) ©8SHHt»&ft 

**ftisu sn#ai 3fcE»««s. m^m 5 

(4, IBtt^ai 3fcSEttSftT^3£fc1*«fc<fcD. fr 
8fc*lfcofe/-F TO) *&©*/- K (SSB) 1t 

[0017] dcir% saiD/^>yM4, Axu-t^ 
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4 

hmc&S- FWn- F**X hT-gfrra^y h 
T'&D, IEEE 1 39 4-1 9 9 5»4D, 02 
©£5fd£££n5>'^yF , T?fc£o SBID 

?/-Htaar n", «/-FfcfMr 1 o M , / 
-vic^&ffi" o r\ #-i*tffr^" oo" «<*sn 

5 [0 0 l 8] ^©J:5ftgg©l!l^^"FT^-rSo 
i iR^#ai K4, ^x>J-tr>y M^^Sfi (/-F) 

(DgB I D/^«y JMttWBfflft^a 1 2 (481! 

[0 0 19] fftt. /UUt^HciD, iRifcf®l 1 
tt, /SX2*££BI D'^y h^iK*-T5a ^l/C 

[0 0 2 0] ^LT, gffcflWWBS^IU 4(4, fBtftfflS 
l 3©AXU-b-y hM«©«KIIMII*6^1IMI*ff* 

) u en#ai 3icmm*£%° c©tBtt?m 3©^ 
aigg) *&©#, /-f (tug) i«B«*»"r*. 

[0 0 2 1] C©<fc9t> H5J*#ai UCfcDUXmbfc 
SB I D/^>y h£ffl^T\ $RtSfSma^8l 2tf/S 

x «j -b «y h &<omm dw So d ©; ^x u -b >y f 

[0 0 2 2] Sfc, SiWKfkilHiftffiV^ 

xu-t^y h^(c^x±©^iisi©c s Rgmzm^sfc 

S*av\ -o^O, /^XU-t-y hflM)/««^©ftttRtf 
flM!S'\©&ffi*8Htr S c S. 
[0 0 2 3] ^P»tc. «Mfc*»«l*ffl''^ttTT?KW 

(a) tt^XU"t-yHa©m (b) J4/-FN6* 

10 C^V^T, /-FNl©#-hp0tt/-FN3©#- 
FpOfcftggU /-KN2©*-bp0tty-FN3 
©#- h p 1 icmmt 5o /—FN 3 ©#- h p 2 (47 
- F N 4 ©sj?- h p 0 (C^it-r £0 /—FN 4 ©#- h 
p 1(4/-FN5©^— bpOfcffist? %° ZLX. / 
-FN 6©#- hp 0(4, /-FN5©#-b p 1 1» 
^t5o F#ns;-WWftBtt, /-FN5K 

Sit&nrt^s. 04-01 o(40i ©8«©/<x»;-fc 

>y Fft©«|f^^Lfc7n-f-+- h-PiSSo 
[0 0 2 4] *f"»ftfc«RIIW8fflS^ai 2©ttfffc 
50 OVTKWTS. ^XU-t>yh^ iR^ai 1KJ:0 



(4) 



E E 1 3 9 4«K-PttSoT^5„ f&fr^ §B I D 

cwd, i»«fBi56©i*iaiD*" 5" (s 

1) o 

[0 0 2 5] Hffll D" 5" &K£U &©£ftffcy- 

F&s*tf i oev^a i d" 4 " fcs^-rs cs 2 ~ io 
S4) o %siid*<" 5" ■e**aBib/^vh*»6 
i" *«fsu ^£f6 ess) o 

^LT, SB I D/^»M)*-hp I©^^<fc0, 

aiD" 5" fc#-h##p l*W»*KHWiaW 
§ (S 6~S 1 3) o C©#-hp l©S$Bfc^LT, 

?y-F©&ai d" 4" ^saws (s 1 4) 0 &m 
5t?/_ F©%a 1 d" 4" ©my- F*%a 1 d" 

5" V&Z>C£*-mffi?% (S15)o 

[0026] fit, ioT©^ai D©y-FftB8L 20 
T, WmZfio (s 1 6) o 
y-Ffr5*ai D#" 4" OZ-F'vlltS, 

t, ^fe©^ai d" 4" *«jsu wm9t/-v 
1 ogv^a id" 3 " cssr s ( s 3 ~ s 

4) o «MH D#" 4" T'355gBI D/^V hfrZm 

*<DX-vmn" 1" *m$u iss-rs (ss) 0 ^ 

LT, SB I D/tfry h©#-Fp l©#te£«fc?K ? 

/-F3WfiR*nTv*©-e, sft©fi*/- F©i»a 

ID" 4" fctf-hS^p l*X*y*E-l$£Jt'*5 
(S 6~S 1 3) o C©#-hp l<DmM9ttLX, ? 30 

/-F©^ai d" 3" fcass-rs (s 1 4) o 
?/-F©tiai d" 3" ©gsy-F*%ai d" 4" 

TffcSCfcfc-llffiifc'fa (S 1 5) o 
[00 2 7] ^LT, 10"F©ttai D©/— FfcBL 

t, fflasffs (si6).osd, gasffiB^tiai 
d" 4" *»6*a'i d" 3" ©y-F^idTSo 
gi£©$iai d" 3" *&jeu &©$!Mfcy-F 

%#^tflOigV^3I DfcK^fS (S3-S4) . 
tlSI Dtf" 3" T*&&SBI D/<yy F*»6ft*:©# 
-h#*T 0" *1R#U (S 5) o ?LTx 40 

gBI D/^v h©#-Fp0©ttHli:«tD, S/-F 
tfg^tiTV^©"^ £©<!?- FpO©$K$fci:l/t 

«y-F©%ai d" 4" mmt% (S6~s 1 1, 
s 1 7) o mm d" 3" #*rrs#-Ffc:*ti/cf'< 
r$aa^frofc©T% fit?, wii d" 4" tiisfsffl 

atcM5(S18, S7, S8, SI 6, S20) o 
[0 0 2 8] ^O3j?-hp0(Cjtty (S 1 8) o 
T\ %ai D" 4" ©iBI D/Vry F©#-hp0© 
#flSfcJ:t)* Sy-FitflKlrcStnVS©"?* t©#- 

h p 0 ©soft*: lt«/- f©wi 1 d" 3 " mm 50 
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■T3(S6~S11. S 1 7) o #-hKWLT-r^T 

®m*'n?fc<Dnxf. mmi d" 5" fcn-f s&afcR 

§ (S 1 8, S 7, S 8, S 1 6, S 2 0) 0 #©#- 

hpofciity (s i 8) o 

[0 0 2 9] c©*9tHS*F*ny-©T»^i:^ft 
U 5fdS©WIID*t" 3" ©y-FS^fct*x * 

- h# 1 oLfr&l^©T\ Faaarctss 
tifetokLT. £H^V8m%« »8lDtf" 4" 

[0 0 3 0] ;V-hy-F$T-KoT<§i:> £f£, » 

- h y- Ftis/c^- h p i Lfr&mmz lt^*^ 
i d«" 3" s-eBSsnT^s©-^ xtcmrtzft 

*%ai Dtf" 2" -J?&5Cl£#t>fr5o [SJ^Il^. T73 
^i^fflLT^ Stf. ;l/-Fy-F$T*MoT< 
So fflOcAr- h/- F©^- F ©SBKsWitKStife 

<kD. 01 Hca5?nSJ:^ft7*-^ ^>&K>. »ai 
D©#- FS^ii^iB'ctia I DCBBfl^-rSgKIt « 

[0031] sfbDHKf^a#s 1 4 ©ifrff^ti 

§0T% (a) tt/WJ'tv (b) tt^XU-fey 

*ay-FK»^-rs. o$d. y-FN5©^xu-b 

<y FM©»a I D" 3" , ^XU-fe-y Ffc©»a I D" 
4" KS^f S (S 2 1) o «f«USfclB«l«K:-O^T^ 

ffiffis©^a i d^^l, 2K©ga&jfcy- F*#*ttf 

gV^ai D" 2" , " 3" tC^-TS (S 2 5) o 3E 

d" 4- m-DWck<D#-h®." i" mmmotom 
id" 3" am-omx^-hw i" tzw&u * 
-h*^^ o$o. " i" zmkx-mtLxn 

(S 2 6) o SSB&ONBfc«fc»>. «!«*©#- htt 

<dx\ mmzmkiiftr&<r>tLxwmft*> (S27 

5 3 3) o 

[oo3 2] ^mmmmmm^mu m&m<o; 

-F©Sfl0%ai Di:*-F»^fc*X*y^fc— BHI 

(S 3 4) o ^XU-t>y F»©SSKttllfiJflK)^ 
5n %ai D" 4" ©>K-hp l©%ai D" 3" ^it 

^Ky-FfcLTfiat-rs (S3 5) . w)*vh 
fevVami d" 3" fcovTjaafcfTSfci&fc* ftai 
d" 3" ^©^tt^y-Ft-rs (s 3 6) o 

5^y- F^SIMS-ttSfcA©"?*-**-^^ s ( s 
3 7 ) o 

[00 33] 5i£©fe§©%ai D" 3" *S^U * 
©»»jfe/-F*»^ff-^«I D" 2 " 



(5) 



( s 3 8 . s 3 9) « m&s- Flffiomk*- h 
ft" o" (rm&ttio (s 4 o) o 8SR£nfc#-h# 
^<rmuzJ&wmw^m.ir-%> cs 4 1) o se«# 
mi 3<Dmmmz£*), ma id" 3" ©#-hpo 

(ifcSI D" 4" tfffiRSftT^SCfctffcfrD, Kfc 

iioTt fc/U±©/-FT*£5©T\ *o#-h«Hfi 

SiClty (S 4 2~S 4 6) o **T©#-h 

t»LT»7LTv>s©T», mwaatfR* (S 4 2, 

S 4 3, S 4 7. S 3 8) . 

[0 0 3 4] fit, X*y*fc-**«#LTl/\rc#- 10 

1" fcfrlBftSID" 4", " 3" fc*«5tB 
■T (S 4 8) o &©#-K OSD, pO'Njit? (S 4 
9) o 

[0035] seises i 3»wjt»KWJ 

§ h p 0 ©SffiflfSfcS'^ SffifitK/ - F©frlB 

I D£#-F#*fi:£X#y*£-B#«#fSo 
(S 2 8~S 3 2, S 5 0~S 5 2) „ 8SBfe©*rlBi» 
a I D" 5" , " 4" ©JJiSftfiaWS (S 5 3) „ C 
tl%%.<D®W}ftS-\ : £LTm!£t% (S5 4),*C 20 

t5fcfe©f-^^-HS#t5 (S 5 5) o 

ffttSI D" 5" , IB1MI D" 4" T?« 
a^iti6S (S 5 6. S 2 4) o 

[0036] fffcjSfciMirteoifVc, maiD" 

5" . " 4" ftKJgU *©WMfc/-F*" 2", " 
2" hT3 (S 2 5) o B*#-h»" 1" 

cs 2 6) o Kssnfctf-F" 1 " t% en^ai 3 
^p.g^tt^wtBu cntt-r-efcjsatfey-F 

Tf^SO-e, jK-h^lOttS-r (S27-S32, S 30 
5 0, S51, S 5 7) o 0" ICD^X, IBH 

FOfflBtiai Dt^-h*^***?^-"*^ 
T£ (S 2 8-S3 2, S 5 0~S 5 2) 0 JgfBfrDfr 
IBftSID" 2" , " 2" ■ ©aj&fcfiHWS (S5 

3) c cn^oSfft^z-FttTS^-rs (ss 

K£f^£#5fc#©x-2£-B^#-f5 (S5 

5) o *©««& frtia.i d" 2" „ ismai 

D" 2" T«£it#>3 (S 5 6, S 2 4) „ 40 
[0 0 3 7] tt±OJ:5lC)ltSWtK*ffV\ IE1i#® 1 
3fcJtt»S***SiWt (S 5 8) , HI 4fc*Sn*.fc 

&©maiD©^{bli8l£ffrrf&o Ji©HT?fi, i^m 
[ 0 0 3 8 ] c ©£ ? h #o ^-ga&oSz^PgT? 
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T, ^MaT?« / - F N 5 *mt&& t LTMffiZft 7 o 
Cftti^fc^ y— FN 5ti\ g#£W©/-F©^ 

[0039] {iu m%m<oh*z%& , o> «*^4 

n»v^^3jfi"e**. -«fcbT, /-FN 5$-^ 
oTtt> sfc^a^nri^t/^- h p o^rbwil 

TV><£, !fea ID" 4" ©y-KN5*^1WlI D" 
5" ©/-F'Nil&SCtJC&So cntt/-FN5* 

&e>&^©fcJu ±£fc:ft§L-0 , >SfrP>§i/-F, T^f 
Ic&B LT</^Sfr F £ ^ 5 i£f?iJtij£ it) 3ifc& 

i\, ckoT. tu5aa<fe^f^/-F'\M?.tv^73jiT* 
©±^i6«T*t*v^©T\ y^mt^m^mm/ 

[0 0 4 0] / WJ-by M(jft-e©#-h»tt«IKgft: 
tty-Ffcv^cttas. a»KlH«liS-eSSRStiTi/^ 

[0041] sft, ;u<;t7 nj«TfaR«nfes* 
Tffeofeftear, /-Fti#ffiLTi/^^ai d^e 
ftur^SBrftitttfsSo M^a©iSPgr*^-h©^ 
mftfom i DtttBm^nTt^©T\ /wytf hm© 
tmzftT^zwsm i Dfc/wyty h^©fen^tiT 

fSmai D£i£$i-f 3 oT, ^©/-F©® 
a I D©Sfl;* < B»'PtSo 
[0 0 4 2] ft*, #fgi$licftfc:|®5£Sft3t>©T'tt 
ft<. ClTOJ:54*filtet»*^. *^¥S*lrftfciP 

fix, sfbiiWR**a^rs. /^xr^-v-r 
[0043] sfc, iett^si 3*f&*fc*ja**i/fc 

[0 0 4 4] ^LTv b 3J?P *^-BWffl 1 K*Jh«3I 



(6) 



£*itfs 0 cntcfco, ^Lfc*si:©ji<iffi3!* 

[00 4 5] S&fc, h#a^-B8a®HlK79-i* 
fUfflfSCfc^tSo W*tf, il!l£2tfc©«*&»rfc 

c<ommx\ vm&m 5*^«b«, a 

<fc</\ 

[00 4 6] 

H I D/^-y hfcffl^T, S^&f^m&^X'J-fe 20 

[0047] n*«5iii«tn«, «i»^aflqEfkiiBB* 

OX\ /WJ-fey h»fc/^X±©^«BB©C S R^=& 
^13RtfflMl»^©^*6«1" « c i: t S. 

[0048] a*S6K:«i:ntf, a^¥afc*osftis 
^\©m : iHfSt>* : &ag§'\©m#^ii"et§/^x7^v-i' 
[0049] n*®7fc<fcn^ *jh$tt8?a*3»tfc 

[0 0 5 0] |WSK8lcJ:ntf, 7v-lMW^Wm 
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[Bffi©ffl#ft3HB] 

[0 1 ] *5Ha©-^l»fil*^bfcfll*HT***. 

[02] eai D^y-y h*^tfe«j«H"e**. 
[03] /^wmmomwm^Lrmv^o 

[04] 01 ©ga©^XU-fe^ hft©ttf£&3*bfc:7 

[05] 0i©gs©^xy-b-y y&<DW]ft**Lrc7 

n— f-v— ht?S5 0 

[06] 01 ©gul©' SX U -fe *y h ©ttflF^^ L fcX 

[07] 0i©g8©^xy-fe*yb&©idft ; £^;fc:7 

[08] 01 ©gS©^XD-try h&©ttft%*Lfc:7 

[09] 0i©^g©/^XU-tr > y h&©i&fE£^Ufc7 

[010] 01 ©gg©/*X';-t:'y M&DlWM^L'fc 

[011] ^XU-fey h«©SHWWI«*t&HT* 

[01 2] /«U-fe«yHtt©l8K(IMI**bfcH"P* 

5 [0l 3] «{HIWift«¥«i 4©»ff*KIBt*Hi? 

[014] ^ffc1fffi^Lfc0T^5o 

[015] MX©g^8^Lfe0T-36«o 

[01 6] /^©aSHWfc^LfcHTffcSo 

[01 7] /*X©ft8HW**LfcH"efc5o 

[018] y-H'tf^(D^0 : ttJL©^-<5>'^^-h 

[ft*f©iBW] 

1 h#a$MBMSH 

2 /^X 

1 1 iRH^S 

1 2 £K1IHRffift¥& 

l 3 WmWi 

14 £{btt«ma#® 

i 5 
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